Enzymosomes with surface-exposed superoxide dismutase: in vivo behaviour and therapeutic activity in a model of adjuvant arthritis.
Acylated Superoxide Dismutase (Ac-SOD) enzymosomes, liposomal enzymatic systems expressing catalytic activity in the intact form, were previously characterized. The main scope of the present work was to investigate the biological behaviour of Ac-SOD inserted in the lipid bilayer of liposomes, in comparison with SOD located in the aqueous compartment of liposomes. Two types of liposomes were used: conventional liposomes presenting an unmodified external surface and long circulating liposomes coated with poly (ethylene glycol) (PEG). Liposomal formulations of Ac-SOD and SOD were prepared and labelled with indium-111 and their in vivo fate compared. Data obtained led us to the conclusion that, for liposomes coated with PEG the in vivo fate was not influenced by the insertion of Ac-SOD in the lipid bilayers. The potential therapeutic effect of Ac-SOD enzymosomes was compared with SOD liposomes in a rat model of adjuvant arthritis. A faster anti-inflammatory effect was observed for Ac-SOD enzymosomes by monitoring the volume of the inflamed paws. The present results allowed us to conclude that Ac-SOD enzymosomes are nano-carriers combining the advantages of expressing enzymatic activity in intact form and thus being able to exert therapeutic effect even before liposomes disruption, as well as acting as a sustained release of the enzyme.